INTRODUCTION
Diabetes mellitus describes a metabolic disorder of multiple etiologies characterized by insulin resistance, relative insulin deficiency and hyperglycemia with disturbances of carbohydrate, fat and protein metabolism. The shift from the predominantly diurnal standard of living of our ancestors to unhealthy diet habits, physical inactivity and other aspects of lifestyle in developing countries has a major share in the growing incidence of Type 2 diabetes which accounts for about 90% of all cases at a younger age. India is one among the leading country with highest number of diabetic population with a current figure of 40.9 million, followed by China, USA, Russia, Germany, Japan, Pakistan, Brazil, Mexico and Egypt. The aetiology of diabetes in India is multifactorial and includes genetic factors coupled with environmental influences such as obesity associated with rising living standards, steady urban migration, and lifestyle changes. It is predicted that by 2030 diabetes mellitus may afflict up to 79.4 million individuals in India. Diabetes has become a serious health problem with continuously increasing rates of incidence and mortality. 1 It is one of the refractory diseases identified by Indian council of medical research for which an alternative medicine is a need for the treatment. The management of diabetes mellitus is considered a global problem and successful treatment is yet to be discovered. Even though the synthetic drugs, including insulin and oral hypoglycemic agents, control the blood sugar level as long as they are regularly administered, Cost, Complications, limited tolerability and other side effects reduces its wide acceptance. This situation may be the main reason for the shift of common people form allopathic system to ayurveda nowadays. Traditional medicines all over the world have advocated the use of herbs to treat diabetes since time immemorial. Ayurveda is one of the traditional medicinal systems with an established history of many centuries. Furthermore known as Ayurvedic Medicine, this ancient Vedic knowledge is considered to be one of the oldest healing sciences and has survived until the present generation over many centuries of tradition. Originated in India thousands of years ago, Ayurveda is known as the "Mother of All Healing". 2 In the Ayurvedic system of medicine, as mentioned in 4 Even though more than 12000 plants have been described to be experimentally or ethnopharmacologically used in the treatment of diabetes, most of them lack in scientific validation. 5 "Kathakakhadiradi kashyam" is an ayurvedic medicinal preparation which is widely used in the effective management of diabetes and maintaining associated symptoms such as polyuria, fatigue, constipation, dryness of mouth, polydipsia and excessive swetting. It can also be used against diabetic carbuncles and infections. Normal human dose ranges from 10-15 ml twice a day before food. The formulation also claims to have effects on urinary problems and immunity. Scientific data regarding the anti-diabetic effect of kathakakhadiradi kashyam is lacking hence the present study aims in evaluating the primary level anti diabetic potential of the same.
MATERIALS AND METHODS CHEMICALS AND DRUGS
Kathakakhadiradi kashyam was procured from the drug store of Ayurveda College, Coimbatore (AVP Ayurveda Pharmaceuticals). All the chemicals and reagents used in the study are of analytical grade. 
ANIMALS

ABSTRACT
Aim:
The aim of the present study was to evaluate the antidiabetic potential of "kathakakhadiradi kashyam" (KKS) an indigenious polyherbal ayurvedic formulation in streptozotocin induced diabetes rat model. Methodology: Initially a single day oral glucose tolerance test was conducted and the effective dose (1.08 ml/kg) found in this study was taken for further evaluation in the 28 day continues administration study. The effects were compared with diabetic control and standard control groups. dark cycle of 12 hours in the Animal house of RVS College of Pharmaceutical Sciences (Registration No. 1012/c/06/CPCSEA). All the test animals were acclimatized for seven days and were given standard rat feed and water ad libitum. 6 The experiments were performed after approval of the protocol by the Institutional Animal Ethics Committee (IAEC) and animal care was taken as per the guidelines of Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA), Government of India.
INDUCTION OF DIABETES
Experimental diabetes was induced by single i.p. injection of 60 mg/kg of streptozotocin (STZ), freshly dissolved in cold citrate buffer (pH 4.5) after 15 min of i.p. injection of nicotinamide (110 mg/kg) prepared in normal saline. Rats with marked glycosuria (fasting blood glucose level greater than 200 mg/dL) after one week of administration of STZ were used for the study. 
ORAL GLUCOSE TOLERANCE TEST (NORMAL RATS)
Glucose is the main source of energy in ourbody, Oral Glucose Tolerance test (OGTT) measures the body's ability to use glucose effectively. Albino rats of either sex weighing 130-180 g were taken for the study. The rats were kept fasting overnight with free access to water. During experiment the animals were divided into three groups of six animals in each group. The blood samples were taken by tail vein pricking method. The formulation was administered using an oro-gastric tube.
Group I:
Negative control-Treated with normal saline. Group II:
Standard group-Treated with standard oral hypoglycemic drug, i.e., Glibenclamide (0.5 mg/kg) Group III: Test-Treated orally with polyherbal preparation -KKS 0.54 ml/kg Group IV: Test-Treated orally with polyherbal preparation -KKS 1.08 ml/kg Group V:
Test-Treated orally with polyherbal preparation -KKS 2.16 ml/kg
The dose of the formulation was calculated by extrapolating the therapeutic dose to rat dose on the basis of body surface area ratio (average human dose of Kathakakhadiradi kashyam is 12 ml). 8 After 30 minutes to prior administration of normal saline, Glibenclamide and test drug to the animals in respective groups, 2 g/kg body weight of glucose dissolved in distilled water were administered to all the animals. The blood glucose levels were determined using a glucometre (glucose oxidase method) at 0, 0.5, 1, 2, 3 and 4 th hour of glucose administer. Blood sample for biochemical analysis were collected from tail vain. 9 
HYPOGLYCAEMIC ACTIVITY
Based on the results of OGTT results we proceed with 28 day hypoglycaemic activity study. A total of 18 diabetic and 6 non diabetic rats were randomly selected for the study (4 groups of 6 animals each) Group I:
Normal control -non diabetic + Normal saline Group II:
Diabetic control-Diabetic + Normal saline Group III: Standard group-Diabetic + Glibenclamide (5 mg/kg) Group IV: Test group-Diabetic + Kathakakhadiradi kashyam (1.08 ml/kg) Both glibenclamide and Kathakakhadiradi kashyam were administered orally using an oro-gastric tube once daily for 28 days. During the study animals were assessed for the following parameters:
The blood glucose levels were determined by the glucose oxidase method using glucometer (Accucheck active).
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STATISTICAL ANALYSIS
All values are expressed as mean ± SEM. Statistical analysis was performed by One-way Anova followed by Dunnet's t-test using SPSS version 17. A 'p' value less than 0.05 was considered significant.
RESULTS AND DISCUSSION
KKS is a well established and widely used polyherbal kashyam used in the treatment of diabetes in ayurvedic system of medicine. The present study was an attempt to conform the anti diabetic potential of the same, were in we have used streptozotocin induced Type 2 diabetic model. Streptozotocin induced type 2 diabetic model is a widely used and validated animal model as the induced diabetic condition has close resemblance to that in humans.
Streptozotocin is a naturally occurring nitrosourea product of Streptomyces achromogenes, which is a potent DNA methylating agent and acts as a nitric oxide donor in pancreatic cells. The pancreatic ß cells are particularly sensitive to damage by nitric oxide and free radicals because of their low levels of free radical scavenging enzymes. STZ causes alkylation or breakage of DNA strands and a consequent increase in the activity of poly-ADP-ribose synthetase, an enzyme depleting NAD in beta cells finally leading to energy deprivation and death of beta cells.
Oral glucose tolerance test is a single day single administration test to find the effect of loaded glucose on blood glucose in KKS administered, standard drug administered and control group (vehicle administered) animals. Oral glucose tolerance test result shows a dose dependant blood glucose reducing nature of KKS on glucose loaded non diabetic rats ( Figure 1 ). More significant reduction was exposed at doses 1.08 and 2.16 ml/kg doses. Comparing to standard anti diabetic drug (glibenclamide 5 mg/kg) more activity was shown by KKS when administered at a dose of 2.16 ml/kg dose. Thus the average effective dose level observed (1.08 ml/kg) was fixed for the next level studies.Even though the graph shows scattered plotting pattern, at 2 nd hour and the 3 rd hour they shows similar readings at all the different concentrations. More promising and reproducible results were shown by KKS during the 28 day uninterrupted administration studies. Table 1 shows the complete statistical image of the same. The reports obtained on the 7 th day of administer of KKS (260.8 ) was not so hopeful when compared to that of standard regimen(267.8 ± 3.15). But a more effective and significant reduction was shown by KKS on 14 th , 21 st and 28 th day (168.1 ± 1.22, 145 ± 2.2, 148 ± 4.7). KKS also exhibits the similar pattern of reduction lagging in the first week as almost all the ayurvedic and herbal formulations shows. The result scientifically proves that KKS has similar anti diabetic potential to that of standard marketed oral hypoglycaemic agent (Glibenclamide). , and 28 th day of the study 6 .
In an earlier study we could find that the KKS is rich in phytoconstituents like carbohydrates, proteins, amino acids, flavanoids, saponins, phenols and tannins. 11 The combined or individual activities of these constituents may be the reason for the anti diabetic potential of the formulation.
The study also explored whether the blood glucose lowering effect was due to reduction of food intake, this was done by comparing the foo d intake between the diabetic control and formulation treated groups. The reports shows there is an increase in food and water intake in diabetic control group and a considerable change in this pattern was observed in both KKS as well as Glibenclamide treated group. This reports conforms the prediction that KKS could reduce polydipsia and polyphagia to a greater extent.The findings also suggest that the formulation does not alter normal metabolic parameters like food and water intake. Figure 4 represents the body weight changes occurred during the study on all individual groups. The characteristic loss of bodyweight in diabetic control group is due to increased muscle wasting in diabetes. The increased muscle wastage may be due to reduced collagen synthesis and altered total protein balance in the body. 12 A reversal of weight loss was observed in formulation treated group as well as glibenclamide treated group during the study. The anti diabetic activity of herbs depends upon variety of mechanisms. The mechanism of action of the preparation may be by adrenomimeticism, pancreatic beta cell potassium channel blocking, cAMP (2 nd messenger) stimulation, inhibition in renal glucose reabsorption, stimulation of insulin secretion from beta cells of islets or/and inhibition of insulin degradative processes, reduction in insulin resistance, providing certain necessary elements like calcium, zinc, magnesium, manganese and copper for the beta-cells, regenerating and/or repairing pancreatic beta cells, increasing the size and number of cells in the islets of Langerhans, stimulation of insulin secretion, stimulation of glycogenesis and hepatic glycolysis, protective effect on the destruction of the beta cells, improvement in digestion along with reduction in blood sugar and urea, prevention of pathological conversion of starch to glucose, inhibition of β-galactocidase and α-glucocidase, cortisol lowering activities, preserve ß-cell function, prevent diabetes induced ROS formation or Inhibition of alpha-amylase etc. 13 More scientific and molecular level approaches are necessary to conform the mechanism of action of the formulation. Throughout the study, the animals treated with the indegeniously prepared polyherbal formulation, KKS did not show any behavioral changes and mortality, however a detailed liver function test, Hematological study and histopathological studies should be conducted to ascertain the risk.
